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Introduction
Natural products, with their overwhelming structural diversity, provide an important source of new and effective methods for controlling plagues. Hence, the isolation and identification of new plant metabolites have constituted essential steps towards obtaining new bioactive products.
In this context, certain spices and herbs are known to possess insecticidal activity [1] [2] [3] , which is frequently present in the essential oil fraction. Among them, herbs belonging to the genus Minthostachys Griseb are used as natural insecticides by the local farmers of los Andes from Venezuela to Argentina [4] [5] [6] [7] [8] .
We wish now to report the isolation from of (1S,2R,3R,4S) 1-epoxy-1-ethyl-4-
(1-methylethyl)-1-cyclohexen-3-ol, acetate (1) Minthostachys tomentosa 9 . A natural product originally named 1,2-epoxymenthyl acetate and tentatively assigned to posses the same structural formula as 1 (without indication of the stereochemistry) has been previously isolated from Mentha rotundifolia 10 . The structural and stereochemical assignment of the product isolated in the present work from Minthostachys tomentosa is unambiguous and has been based on the independent enantioselective synthesis of its enantiomer (1R,2S,3S,4R) 1-epoxy-1-ethyl-4-(1-methylethyl)-1-cyclohexen-3-ol, acetate. 
Results and Discussion
The volatile constituents of Minthostachys tomentosa were investigated for insecticide activity against Oncopeltus fasciatus. The search for the active product led to a fraction containing a major compound which was purified by semipreparative HPLC.
The information obtained from the spectral data, together with the natural origin of the product, suggested a diterpene skeleton with two oxygenated groups.
The structure 1 was assigned to the metabolite on the following basis. Its molecular formula, C12H20O3 was established by HRMS (M + , m/z 212.1418). The mass spectrum showed a fragment corresponding to elimination of acetic acid (m/z 152.1199
[C10H16O]). The presence of an ester carbonyl group was confirmed by the IR and 13 C NMR spectra, which showed bands at ν= 1757 cm -1 and δ= 171.0, ppm respectively. The 13 C NMR spectrum exhibited also distinct signals at δ= 68.6, 58.7 and 58.6 ppm corresponding to carbons bound to oxygen; two of them were tertiary and the other one quaternary according to the DEPT spectrum. In the 1 H NMR spectrum, the two deshielded methine protons appeared at δ= 5.1 (dd) and 3.3 (d) ppm. The above facts, together with the need to accomodate three insaturations, suggested the presence of an epoxide moiety. The two typical doublets of the isopropyl group at δ= 0.9 and 0.8 ppm were also observed.
As structure 1 presents four different asymetric carbons, a synthetic scheme was planned to draw unambiguous conclusions concerning the skeleton and stereochemistry of the isolated compound.
Diethyl ether OH 7 (2) was performed with bulky reductive agents such as L-Selectride or LiAl(t-BuO)4 14 but unfortunately the results were similar to those obtained with LiAlH4 (see above). However, when diedric angles were observed it could be noticed that the configuration of cyclohexane ring is enough modified by epoxide ring affording different results as usual 17 . Thus, finally 10 was definetely assigned to the cis isomer. Likewise, piperitol 4 gave epoxyalcohol 11, where the corresponding coupling constant was much lower (J23= 2 Hz); this indicates a trans arrangement of the involved protons revealing an unambiguously E geometry. Hence, the absolute configurations of the Sharpless oxidation products obtained from 3 an 4 were unambiguously assigned to be 10 and 11, respectively. These results, as could be expected, indicate that the stereochemistry of epoxidation is controlled by the presence of the alcohol group.
The next step was acetylation of the epoxyalcohols 10 and 11. As this reaction 
Experimental Section
Material and Methods
R-(-)-Piperitone was provided by Acedesa; Fluka comercial t-butyl
hydroperoxide (80 %) was dried over activated molecular sieves (3 Å) obtaining purity of 88 % with less than 2000 ppm of H2O; all other chemicals were obtained from commercial suppliers and used without further purification. IR spectra were obtanined as liquid ; νmax is given for the main absorption bands. 
Syntheses of the diastereoisomeric epoxides.
To a 0º C cooled solution of m-chloroperoxybenzoic acid, MCPA, (0.52 mmol)
in dry CH2Cl2 (13 mL) was added another solution of the corresponding acetate, 6 or 7 (0.42 mmol) in dry CH2Cl2 (5 mL) dropwise. After 6 h of stirring the mixture was poured into a acqueous solution of NaHCO3 (10%) and extracted with CH2Cl2. The combined organic extracts were dried over Na2SO4 and concentrated in vacuo.
Chromatography of the residue on silica gel provided both isomeric epoxides. The second eluted epoxide was obtained with 32 % yield. It showed spectral data identical to those reported above for the (1S,2R,3R,4R)-1-Epoxy-1-methyl-4-methylethylcyclohexan-3-ol, acetate (9) .
Epoxides from (3S

Selective synthesis of the epoxides by Sharpless reaction.
A mixture of activated 4 Å molecular sieves and anhydrous CH2Cl2 (7 mL) was Biological assays.
Insects. Oncopeltus fasciatus Dallas were mantained at 28 ± 1 °C, 50-60 % relative humidity, 16h/8h (day/night) photoperiod and a diet based on sunflowers seeds.
Entomotoxicity activity. The test was carried out basically according to the contact method of Bowers et al. 18 . Briefly, 15 third-instar O. fasciatus nymphs were confined to a 5 cm Petri dish coated with 50 µg/cm 2 in the case of fractions. Toxicity effects were considered according to the number of insects dead of exposure to the chemicals. All assays were made three times. Controls were run in parallel and received the same amount of acetone as treated insects. 
Captions
Tables
